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DETAILED ACTION 

Claims 3, 7-24 are pending in this application. Amended claims 3, 7, 13-14, 17, 19-20; 
newly added claim 24, and canceled claims 1, 4-5 are noted. 

The amendment dated 7/10/09 has been entered and carefully considered. The examiner 
appreciates the amendments to the claims. In view of said amendment, the previous 112 
rejection and the 102 art rejection have been withdrawn. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 24 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

In newly added claim 24, the limitation wherein the inorganic thin film is "non-porous" is 
deemed new matter as there is not support for such a limitation in the original specification. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claim 24 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In newly added claim 24, the term "non-porous" is deemed vague and indefinite as to 
what said term means. In general, most inorganic films have some porosity. What is meant by 
non-porous? 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim 19, 3, 8-9, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohzu et al. (6,416,898) in view of Debe et al. (5,879,828) and Morosanu and further in view 
of Nomura (5,439,736). 

Ohzu discloses a fuel cell in which humidification control for maintaining adequate 
moisture in electrolyte membranes (abstract) which coats a polymer electrolyte membranes with 
a proton-conducting inorganic thin film for fuel cells (col. 4 lines 10-29). The inorganic thin film 
can be silicon oxide (Si0 2 ), titanium oxide (Ti0 2 ), or/and aluminum oxide (A1 2 0 3 ) (col.4 lines 
53-61). However, the reference fails to teach plasma CVD. 

Debe teaches of forming a membrane electrode assembly comprising an ion conducting 
membrane and one or more electrode layers for use in fuel cells (abstract). Specifically, 
inorganic material such as oxides (col. 12 lines 52-67) can be deposited by CVD or sputtering 
(col. 13 lines 45-62). Morosanu teaches that chemical vapor deposition can include plasma CVD 



Application/Control Number: 1 0/75 1,138 Page 4 

Art Unit: 1792 

processes. It would have been obvious to utilize a plasma CVD process to deposit the oxide 
films in Ohzu's process with the expectation of obtaining similar results given the teachings of 
Debe and Morosanu which teach the conventionality of depositing oxide films by plasma CVD. 

In addition, Ohzu/Debe/Morosanu fails to teach a metallorganic compound with oxygen. 

Nomura discloses a method of forming a composite membrane using a disiloxane and 
oxygen in a plasma (abstract). In one embodiment, hexamethyl disiloxane can be used (col.3 
lines 13-56). It would have been obvious to one skilled in the art to use a metallorganic 
compound with oxygen in a plasma in the process of Ohzu/Debe/Morosanu with the expectation 
of success because Nomura teaches the conventionality of doing same. 

Regarding claim 3, Ohzu teaches porous poly tetrafluoroethelyne (PTFE), poly 
vinylidenefluoride (PVDF), or poly propylene (PP) (col.4 lines 34-41). 

Regarding claim 8, Nomura teaches a power of 50-200W (col. 7 lines 64-65). 

Regarding claim 9, Nomura teaches a pressure of 0.01-2 Torr (col. 5 lines 54-56). 

Regarding claim 17, Ohzu teaches forming a membrane electrode assembly (col. 8 lines 
38-49, col. 12 lines 24-25 and Figure 2). 

Regarding claim 24, Ohzu teaches a thin film material, similar to that of the applicant's. 
It is the examiner's position that the thin film is non-porous. 

Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohzu 
et al. (6,416,898) in view of Debe et al. (5,879,828) and Morosanu and further in view of 
Nomura (5,439,736) and Izu et al. (5,670,224). 
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Ohzu/Debe/Morosanu/Nomura discloses a fuel cell in which humidification control for 
maintaining adequate moisture in electrolyte membranes which coats a polymer electrolyte 
membranes with an inorganic thin film such as silicon oxide, titanium oxide, or/and aluminum 
oxide by plasma CVD using a metallorganic compound with oxygen as noted above. However, 
the references fail to teach an argon plasma pretreatment step. 

Izu teaches of forming a modified silicon oxide coating by using microwave CVD (col. 1 
lines 15-20) in which an argon pretreatment step is utilized with the expressed purpose of 
enhancing barrier properties (col.7 lines 19-46). It would have been obvious to utilize the argon 
pretreatment step in the process of Ohzu/Dcbc/Morosanu/Nomura with the expectation of 
obtaining the desired film properties including barrier characteristics. 

Regarding claims 11-12, these issues have been addressed above. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohzu et al. 
(6,416,898) in view of Debe et al. (5,879,828) and Morosanu and further in view of Nomura 
(5,439,736) and Ozeki (2002/0114958). 

Ohzu/Debe/Morosanu/Nomura discloses a fuel cell in which humidification control for 
maintaining adequate moisture in electrolyte membranes which coats a polymer electrolyte 
membranes with an inorganic thin film such as silicon oxide, titanium oxide, or/and aluminum 
oxide by plasma CVD using a metallorganic compound with oxygen as noted above. However, 
the reference fails to teach the appropriate thickness. 

Ozeki et al. teaches the concept of providing an inorganic thin film coating (0001-0002, 
0008-0009, 0072) with a thickness of 500nm or less (0072) on a polymer membrane (0060) in a 
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fuel cell (0001) in order to in order to provide a uniform coating on the polymer membrane while 
avoiding the formation of cracks in the coating layer (0072). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to add the concept of making an inorganic thin film coating with a thickness of 500nm or less of 
Ozeki et al. to the inorganic thin film coating of Ohzu et al. in order to provide a uniform coating 
on the polymer membrane while avoiding the formation of cracks in the coating layer. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohzu et al. 
(6,416,898) in view of Debe et al. (5,879,828) and Morosanu and further in view of Nomura 
(5,439,736) and Zuber et al. (6,156,449). 

Ohzu/Debe/Morosanu/Nomura discloses a fuel cell in which humidification control for 
maintaining adequate moisture in electrolyte membranes which coats a polymer electrolyte 
membranes with an inorganic thin film such as silicon oxide, titanium oxide, or/and aluminum 
oxide by plasma CVD using a metallorganic compound with oxygen as noted above. However, 
the reference fails to teach a proton-conducting ionomer solution. 

Zuber teaches of forming a polymer electrolyte membrane layer by using an ionomer 
solution (col. 3 lines 34-42). It would have been obvious to utilize an ionomer solution in Ohzu 
with the expectation of success because Zuber teaches the conventionality of using same to form 
a polymer electrolyte membrane layer. 
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Claims 7, 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohzu et al. (6,416,898) in view of Sproul (5,789,071). 

Ohzu discloses a fuel cell in which humidification control for maintaining adequate 
moisture in electrolyte membranes (abstract) which coats a polymer electrolyte membranes with 
a proton-conducting inorganic thin film for fuel cells (col. 4 lines 10-29). The inorganic thin film 
can be silicon oxide (Si0 2 ), titanium oxide (Ti0 2 ), or/and aluminum oxide (A1 2 0 3 ) (col.4 lines 
53-61). However, the reference fails to teach sputtering. 

Sproul teaches of forming oxide coatings by sputtering (title) using an aluminum target 
having a purity of 99.9% at a pressure of 28 mTorr (col. 1 2 lines 37-44). The power can be from 
40-280 watts (col. 12 lines 59-62). It would have been obvious to utilize sputtering in the process 
of Ohzu with the expectation of success because Sproul teaches the conventionality of depositing 
oxide films by sputtering. 

Regarding claim 7, Sproul teaches a purity of 99.9% at a pressure of 28 mTorr (col. 12 
lines 37-44). 

Regarding claim 21, Sproul teaches a power of 40-280 watts (col. 12 lines 59-62) 
Regarding claim 22, Sproul teaches a pressure of 28 mTorr (col. 12 lines 37-44). 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohzu et al. 
(6,416,898) in view of Sproul (5,789,071) and further in view of Izu et al. (5,670,224). 

Ohzu/Sproul discloses a fuel cell in which humidification control for maintaining 
adequate moisture in electrolyte membranes which coats a polymer electrolyte membranes with 
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an inorganic thin film such as silicon oxide, titanium oxide, or/and aluminum oxide by sputtering 
as taken above. However, the references fail to teach an argon plasma pretreatment step. 

Izu teaches of forming a modified silicon oxide coating by using microwave CVD (col. 1 
lines 15-20) in which an argon pretreatment step is utilized with the expressed purpose of 
enhancing barrier properties (col. 7 lines 19-46). It would have been obvious to utilize the argon 
pretreatment step in the process of Ohzu/Sproul with the expectation of obtaining the desired 
film properties including barrier characteristics. 



Response to Arguments 

Applicant's arguments filed 7/10/09 have been fully considered but they are not 
persuasive. 

Applicant argues that Ohzu teaches away from plasma CVD and hence leads away from 
the claimed invention (p. 8 first two full paragraphs). 

The examiner disagrees. Ohzu teaches conventional materials in manufacturing a 
composite membrane while Debe teaches conventional techniques for forming same. One 
skilled in the art would reasonably expect that the best materials as disclosed in Ohzu could be 
combined with a good technique to achieve certain benefits with the expectation of obtaining the 
best characteristics from use of specific materials and techniques. Applicant has not cited any 
factual evidence to the contrary. 

Applicant next argues that Ohzu fails to teach the appropriate pore size and thickness 
(pp.8-9). 
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The examiner agrees in part. With respect to the pore size, it is noted that the instant 
claims as presently written do not recite any pore size and hence, applicant's arguments are not 
commensurate in scope with the instant claims. In addition, the issue of thickness has been 
addressed above. It is further noted that the arguments 

Applicant next argues that the temperature of the heat treatment is too high (pp. 9- 10). 

The examiner agrees in part. However, it is noted that the claims as presently written do 
not recite any heat treatment temperature and hence, applicant's arguments are not commensurate 
in scope with the instant claims. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bret Chen whose telephone number is (571)272-1417. The 
examiner can normally be reached on 7:30am - 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Bret Chen/ 

Primary Examiner, Art Unit 1792 
11/22/09 



